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Duodenal perforation with an inferior vena cava
filter: An unusual cause of abdominal pain
Robert J. Feezor, MD,a Thomas S. Huber, MD, PhD,a M. Burress Welborn III, MD,a and
Scott R. Schell, MD, PhD,a,b,c Gainesville, Fla
The insertion of inferior vena cava (IVC) filters results in device migration at rates that exceed 50% in some studies,
although the clinical significance of migration remains in question. These filters can also erode or penetrate the IVC wall,
injuring adjacent retroperitoneal and abdominal structures. The risk of erosion or perforation is estimated to be as much
as 25%, although clinical symptoms are observed far less frequently in patients with these complications. We describe the
presentation, evaluation, and treatment of a patient with an IVC strut protruding into the duodenum. This case report
discusses complications, presenting symptoms, and treatment of patients with IVC filters complications. (J Vasc Surg
10.1067/mva.2002.121567.)
CASE REPORT
A 40-year-old man was referred to our institution with a
4-month history of progressive midepigastric and right upper
quadrant pain, nausea, anorexia, intermittent constipation, and a
40-pound weight loss. The pain was exacerbated by eating and was
not relieved with either over-the-counter antiacid medications or
proton pump inhibitors. Outside laboratory investigation results
were found to be negative, except for a slightly decreased serum
iron level. Radiologic imaging included abdominal ultrasono-
graphic scanning, which was unremarkable except for fatty infiltra-
tion of the liver, and a computed tomographic scan that revealed a
1-cm incidental adrenal mass. Plane flat-plate abdominal x-ray
results revealed dilated loops of small intestine and colon and the
presence of a previously placed Birds Nest inferior vena cava (IVC)
filter (Cook, Inc, Bloomington, Ind) (Fig 1). The superior strut of
the IVC filter appeared to rest in the location of the duodenum.
The patient’s medical history was significant for hypercholes-
terolemia, hypertension, deep venous thrombosis, stroke, syncope,
lumbar arthritis, hiatus hernia, and schizoaffective disorder with
bipolar characteristics. His stroke was associated with concomitant
deep venous thrombosis, and the patient underwent placement of
IVC filter at an outside institution. He used neither alcohol nor
tobacco. His medications included lorazepam, trazodone hydro-
chloride, oxycodone, warfarin, mepirazole, and simvastatin.
After referral to our institution, the patient underwent upper
endoscopy that revealed a hiatus hernia, Schatzki’s ring, and a mod-
erate amount of inflammation with nonhemorrhagic erosions in the
proximal duodenum associated with a small mass. Further examina-
tion of the duodenal mass revealed a metallic foreign body contained
in overlying inflammatory tissue, consistent with a strut from the IVC
filter (Fig 2). Venography revealed a patent IVC, with filling defects
within the filter consistent with persistent clot (Fig 3).
The patient’s anticoagulation therapy was transitioned from
warfarin to heparin, and he was taken to the operating room and
underwent abdominal exploration. The duodenum was reflected
with Kocher’s maneuver, and the posterior medial surface was
found to be densely adherent to the anterior lateral surface of the
IVC, with a moderate amount of inflammation of the surrounding
soft tissues (Fig 4, A). Dissection freed the duodenal adhesion
from the IVC, revealing the IVC filter strut perforating the IVC
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Fig 1. Angiographic imaging of inferior vena cava filters. Plane
abdominal x-ray shows upper and lower inferior vena cava filters.
White arrowheads indicate tips of each filter.
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into this portion of the duodenum (Fig 4, B). The strut was
removed from the duodenal lumen and trimmed flush with the
IVC, and hemostasis was obtained. The area of duodenal perfora-
tion was found to be no larger than the diameter of the strut itself
and was successfully repaired primarily with Lembert’s sutures to
oppose the duodenal serosa. Further dissection of the IVC and
retroperitoneum revealed that a second strut had penetrated the
IVC wall and was lying immediately posterior to the aorta. During
surgery, the device was palpably fixed into place. Although the
removal of a second strut could result in one of the arrays being
unanchored to the IVC wall, the ongoing risk from its proximity to
the aorta in combination with surrounding inflammation was
believed to be greater than this potential risk. Accordingly, this
strut was likewise trimmed flush with the IVC, and hemostasis was
obtained. A pedicle of omentum was mobilized and interposed
between the duodenum, the IVC, and the aorta.
The patient’s postoperative course was uncomplicated. After
surgery, the patient was resumed on the preoperative warfarin therapy
because of the presence of thrombus noted during caval venography.
A postoperative upper gastrointestinal series was performed before the
initiation of oral intake and revealed no contrast extravasation. During
the 3 months after surgery, the patient remained symptom free and
regained the lost weight. Interval orthogonal plain x-rays were used, at
3-month intervals, to follow the position of the filter device.
DISCUSSION
Each type of IVC filter device is associated with specific
complication risks, broadly divided into three categories: 1,
risks associated with filter insertion; 2, risk of device failure;
and 3, risks of long-term complications arising from the
filter device itself. With the examination of a variety of
analyses of IVC filters, the overall rate of mortality resulting
from filter insertion is believed to be less than 0.5%, with an
overall device complication rate of between 4% and 5%.1,2
One metaanalysis examined outcomes in 2557 patients
who underwent IVC insertion and reported three deaths
(0.12%) attributable to filter insertion, with death resulting
from filter misplacement during insertion,3 cardiac arrest,4
and migration of a filter into the pulmonary artery.5
Complications that arise during the insertion of IVC
filters are estimated to occur with a frequency of 9.2%.6
These filters can be inserted from either a transfemoral or
transjugular approach, and complications include: 1, the
inability to cannulate the vein; 2, incorrect anatomic posi-
tion of the filter, including placement into the hepatic veins
and suprarenal IVC; 3, hematoma; 4, air embolism; 5,
Fig 3. A, Venogram shows inferior vena cava filters (black arrows)
and patent inferior vena cava. B, Digital substraction venogram
reveals significant thrombus.
Fig 2. Endoscopic imaging of perforating inferior vena cava strut. A, Tip of inferior vena cava strut (white arrow)
projecting into duodenum. B, Clearer evidence of strut tip (white arrow) after removal of overlying inflammatory tissue.
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pneumothorax; 6, hemothorax; 7, wound infection; and 8,
thrombosis at the insertion site.
Late complications that arise from filter insertion in-
clude: 1, filter migration and tilting; 2, fracture of filter
struts; 3, perforation of the IVC wall by filter struts; and 4,
IVC thrombosis and lower extremity swelling. Clinically
significant filter migration is defined as cranial or caudal
migration greater than 10 mm.7 A review of several studies
documented filter migration at frequencies of approxi-
mately 5%, although in patients in whom migration was
noted to have occurred, approximately 0.4% were believed
to be clinically significant.8,9
Radiographically, as much as 25% of IVC filters erode
into and through the wall of the IVC,10 although the
precise mechanism for penetration is poorly understood.
When a filter strut penetrates through the wall of the IVC,
it can injure any nearby structure, including the aorta,
portal vein, small or large intestine, spinal column, dia-
phragm, and organs of the genitourinary system.11-15 Strut
perforation can result in the formation of silent or symp-
tomatic retroperitoneal hematoma, sepsis, gastrointestingal
bleeding, or development of other symptoms related to the
injured organ or structure, as described in this report.
However, symptoms that arise from strut penetration are
extremely rare, reported at approximately 0.4%.7 In an
effort to prevent complications of long-term IVC filters,
the Vena Caval Filter Consensus Conference recommends
interval radiographic imaging with orthogonal plain films
to verify correct position and stability of these devices.16
IVC filters remain an excellent therapeutic method for
the prevention of pulmonary emboli in patients with lower
extremity deep venous thrombosis and contraindications to
systemic warfarin anticoagulation therapy. The risk of mor-
tality is low, and the risk of other complications remains low
as well. As evidenced by the patient presented in this report,
IVC filter complications are not limited to insertion of the
device. Distal filter migration, strut erosion, and perfora-
tion of the IVC wall and surrounding structures, and the
small ongoing risk of pulmonary embolism, all represent
real, albeit rare, complications.
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Fig 4. Intraoperative images of inferior vena cava (IVC) strut penetrating duodenum. A, Duodenum (Du) with
inflammation at point of attachment to vena cava (VC). IVC strut is visible at white arrowhead. B, IVC strut is clearly
visible between arrowheads after mobilization of duodenum off vena cava.
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